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ABSTRACT 
 
Modifying the physical and the optical properties of rare earth doped tellurite 
glasses by embedding metallic nanoparticles (NPs) with controlled size and 
optimized concentration is ever-demanding in solid state lasing materials. Thus, the 
influences of gold (Au) NPs concentration on the structural and the optical 
enhancements were examined. Two series of samarium (Sm
3+
) doped sodium 
tellurite glasses, with and without Au NPs, which had compositions of (80-x)TeO2 + 
10Li2O + 10Na2O + xSm2O3  (where 0.0 ≤ x ≤ 3.0 mol%) and 79TeO2 + 10Li2O + 
10Na2O + 1Sm2O3 + yAuCl3 (where 0.03 ≤ y ≤ 0.15 mol% in excess), respectively, 
were prepared using melt-quenching technique. Subsequent annealing at 300°C for 3 
hours was performed to control the growth of NPs. Structural and optical 
characterizations were determined using XRD, TEM, UV-Vis-NIR, FTIR, and PL 
measurements. XRD pattern confirmed the amorphous nature of the prepared 
glasses, whereas the TEM image manifested the growth of spherical NPs with mean 
size ~18 nm. Meanwhile, FTIR spectra displayed four broad absorption bands, which 
were assigned to TeO4 and TeO3 tetragonal pyramids, stretching vibration of 
hydroxyl group, and stretching vibration of strong metal bonding. In addition, the 
UV-Vis spectra exhibited six peaks that were centered at 471, 948, 1085, 1246, 1395 
and 1494 nm, corresponding to the transition from ground state to different excited 
states of Sm
3+ 
ion. Besides, significant enhancement in the absorption was observed 
for 0.09 mol% of Au NPs, while the Urbach energy showed an increase from 0.2374 
to 0.2588 eV with the increase of NPs concentration.  On top of that, the PL spectra 
displayed four enhanced peaks that were centered at 573, 613, 658 and 718 nm, 
which had been associated with the transition from the excited states to the ground 
state of Sm
3+ 
ion. The enhancement was attributed to the surface plasmon resonance 
(SPR) effect and the strong local field of NPs positioned in the proximity of Sm
3+
 
ion. Modifications in the physical, structural, and optical properties that originated 
from the alteration of glass network structure in the presence of Au NPs were 
analyzed and discussed. Furthermore, the mechanism of enhancement was 
comprehended and compared. The excellent features of the retrieved results suggest 
that these glasses may be nominated as potential candidates for solid state lasers, 
displays, and amplifiers. 
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ABSTRAK 
 
Pengubahsuaian sifat-sifat fizikal dan optik kaca telurit berdop nadir bumi 
dengan memasukkan nanozarah logam (NPs) dengan saiz terkawal dan kepekatan 
yang dioptimumkan  sentiasa diperlukan dalam bahan pelaseran berkeadaan pepejal.  
Oleh itu, pengaruh kepekatan NPs emas (Au) terhadap penambahbaikan struktur dan 
optik telah diteliti.  Dua siri kaca natrium telurit berdop samarium (Sm3+), tanpa dan 
dengan NPs Au yang mempunyai komposisi (80-x)TeO2 + 10Li2O + 10Na2O + 
xSm2O3 (di mana 0.0 ≤ x ≤ 3.0 mol%) dan 79TeO2 + 10Li2O + 10Na2O + 1Sm2O3 + 
yAuCl3 (di mana ≤ 0.03 y ≤ 0.15 mol% lebihan), masing-masing, telah disediakan 
dengan menggunakan teknik pelindapan cair. Seterusnya, penyepuhlindapan pada 
suhu 300°C selama 3 jam dilakukan untuk mengawal pertumbuhan NPs. Pencirian 
struktur dan optik dibuat menggunakan kaedah XRD, TEM, UV-Vis-NIR, FTIR, dan 
PL. Corak XRD mengesahkan sifat amorfus bagi kaca yang disediakan, manakala 
imej TEM menunjukkan pertumbuhan NPs berbentuk sfera dengan purata saiz ~ 18 
nm.  Sementara itu, spektrum FTIR memaparkan empat jalur serapan yang luas yang 
menentukan piramid tetragon TeO4 dan TeO3, getaran regangan kumpulan hidroksil, 
dan getaran regangan ikatan logam yang kukuh. Spektrum UV-Vis mempamerkan 
enam puncak yang berpusat pada 471, 948, 1085, 1246, 1395 dan 1494 nm, yang 
sepadan dengan peralihan daripada keadaan asas kepada keadaan teruja ion Sm
3+
. 
Selain itu, peningkatan besar dalam penyerapan diperhatikan untuk 0.09 mol% NPs 
Au, manakala tenaga Urbach menunjukkan peningkatan daripada 0.2374 kepada 
0.2588 eV dengan peningkatan kepekatan NPs. Di samping itu, spektrum PL 
memaparkan empat puncak meningkat yang berpusat pada 573, 613, 658 dan 718 
nm, yang berkaitan dengan peralihan daripada keadaan teruja kepada keadaan asas 
ion Sm
3+
. Peningkatan ini adalah disebabkan oleh kesan resonans plasmon 
permukaan (SPR) dan medan setempat NPs yang kuat berhampiran ion Sm
3+
. 
Pengubahsuaian dalam sifat-sifat fizikal, struktur, dan optik yang berasal daripada 
pengubahsuaian struktur rangkaian kaca dalam kewujudan NPs Au dianalisis dan 
dibincangkan. Mekanisme peningkatan telah difahami dan dibandingkan. Ciri-ciri 
yang sangat baik daripada keputusan yang diperoleh mencadangkan bahawa kaca-
kaca ini boleh dicadangkan sebagai pilihan yang berpotensi untuk laser berkeadaan 
pepejal, paparan dan, penguat.  
